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thecollection sizestendto growmonotonicallylnOrderto  
mimicreal－WOTlddata such astheW曲，theavailal）le man－  
POWerfbrTelevance貼SeSSmentS ORen remain more orless  
COnStant，andtherefbreIRres飽rChersareexpectedtolivewith  
tlleincompletenessissueaslongtheyadheretotheCTⅧ押／d  


















WaySiIICrea醍StheRBPsco凪   
AIsoatSIGIR’07，Sakai【14lrqportedthat響plyhgQ－  
measure（Q），APandnoTmalisedDiscountedCumulativeGain  





nDCGl，reSPeCtively・   



















2 Relat dⅥわrk  
Thereareatlea5ttWOaPPrOaChestotacklingtherelevance  
atai71COmP】etenessprdblem：OneistotrytoconstruCtabet・  
ter estcoll ctionmor e鈴ciently，andan0theristodeviseor  





Indu edAPisexactlywhalwecallAP′（OrA帽P′r14］）．Vhdo  
notcons derSubcollectionAPandIn鈷rTedAPinourpresent  
Shldy，becallSe（a）Whi）ethegoalofⅥlmazandAslamwas  
toestimat thetrueAPvalues，0urSisnot：Wtpre良一toex－  
ploredi茸irentmetrics，eSPeCially也osethatcanhandlegraded  
relevance；巾 BothSubcollectionAPandInftrredAPrequire  
howldgeortll叩㈲如他山吻頑画docum孤b，Whicblim－  
itsth irapplicability；（SlibcollectionAPrequiてeSeVenmOre  
knowledge，namely，howsmallthesl血collect10nwithrele－  
VanCeaSSeSSmen【siscomparedtodleentiredocumentCOllec－  
tion・）（c）AccordingtoB mpadaelaL［2］，InfbrredAPisnot  
asrobus as（theorigina ）nDCGfbrevaltLationwithincom－  
pleterelevancedata．   




ju砲gddo um n S，Whi hreliesoncondensedlistsjustlikeQ／，  
AP／andnDCG／・Howeveちitiskn0wnthatPrecisionisvery  
unstableandinsensitive，a11ddoesnotaveragewell［12］．  















3：Metrics   
3．1q（′），A‡I（′），nI）CG（′）andbpref   
LetL：denoteaTe［elCehn，e］，andlet9ain（L：）denote  





3，9ain（A）＝2and9ain（B）＝1herea鮎rasitisknow   





















P（rテ⊇cm雨（r）／r．   
Q－meaSureisde蝕edasfbllows：  

















（SeealsoT血Ie2），SO卸す如血即巧叩印inourstu郎・   
Sak i［14】pointedoutthalrheor）lyessentialdi飴rencebe＞  
tweenAPIandbprefisthat，Wbilethefbrmerusesr（fbrscal－  
inB aChmi甲IacementpenaltyrI－COunt（rJ），thelatteruses  
aconst t（e． ． R）．CompareEq．6with   










e叩edmentallytbatbpreLNin血∋dpe血msveⅣpOOrly   






Wherep（≦1）is apersistenceparameteTIAhighvalue  
Ofprqpresentsapersistentuser；alowvalueTePreSentSan  
impatient oTle．AsMo飽t and Zobel［9］exp】oredp ＝  
0．5，0．8，0．95，WeStartOurOWneXperimentswiththesame  
Values，denotingeachversionofRBPbyRBR5，RBR8and  





β月（γ）＝   （2）  
βc射（γ）＋r   
WhereBR（r）iscalledtheb）e”慶dmJねandβisapeTds－  
1enceparameteTIBecauseBR（ ）hasanrinthedenominator  
LiustlikeP（r）），Q－m組Sl汀eisguatanteedtobecomesma11er  
asarelevantdocumentgOeSdown eTankedlis ．Alargeβ  
（e．g．，β＝100）alI即iates仇ise蝕重犯dmakesq－me鮎We  
morefbTgivil唱fbrrelevantdocumentSnearthebottomofthe  
r誠kdlist．Conv訂鑓l弟a部】allβ（8．g．，β＝1）imposesmoT   
penalty Sakai［13］showedemp正icallythatP＝1，10are  
goodchoices，SOWetakeP＝1仙ough utthispaper・Note  
alsothatβ＝OreducesQ－meaSuretOAP：  
AP＝去∑前（r）空地＝∑諦（r）珊・（3）                         r  
r r   




陀βCC上＝∑勾（r）／∑如（丁・）・ （4）  
1＜r＜】 1＜ーくi  
Throughoutthispaper，Weletl＝1000asitiskn0Ⅵ乃一  
thatsma11docunentcut－Offn11rtthestabilityOfnDCG【12］．  












to叩judgeddoctLmentSCanbeqtLanti重ed．   




























































evaJICe environment，Q－meaSure＝ APholdsifthereis  
norelevantdocumentbelowRankR，WhileQ－meDSure＞  
AP holdsifdlereis atleast one relevant doc11mentbelow  
R弧kR［10］．¶luStheAPcurveactuallybeginstodeviate  
丘omtheQ－meaSureOneatRankllindlegraPhatthetop  
（wh汀己月＝10）．   






















4 Full ndRedueedI）ata  
T ble2providessomestatisticsoftlleTRECandNTCIR  
血也WeuS由ねreva】混tingt】1e沢me扇csねrthepl叩OSeOr  
evaluati nwithincomplet relevanceassessements・Wtchose  
these d2Lta SetS aS We Wantedりad hoc’－test co11ectionswith  
gTadedre］evancedata．The“TRECO3”and“TRECO4”dataare  
丘omtheTREC2003and2004robust打ack，andthe“NTCIR－  
6J，，andりNTCIR－6C＝d ta are舟omtheNTCIR－6Crosslin－  
gualtTaCk．TheTRE r皿SareEnglishmonolingualrulS，  
andtlleNTCIR－6J（NTCIR－6C）ー皿Si11Cludeboth1nOnOlin－  
gualandcrossling血1runSfbrtheJapanese（Chinese）doc11－  
mentre打ievals 加ask   
Forconduct ngourdiscriIninati＼′epOWereXPerimentsde－  
SCribedinSection5，Werandomlyse】ectedonenm丘omeach  
ー54－   
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Figure2．Reductionrate（エaXi＄）vs．abso－  













Q′，APlandnDCGJcurvesarejustasnatasthebpTefone・   
5 DiscriminativePoⅥ′er  
This section compares血e robustness ofIR metrics to  









acllievethatslgni薫cance・   
7bble3comparesthediscriminativepowerofQ（］），AP（／），  
nDCG（／），bprefしRandRBPwjd71heoTjki77a］100％Tden，a”Ce  
血血 Forexamp】ちT放心」（a）血0Ⅵ－Stllatq－meaSl汀elⅥaか  
agestodetectastatisticalsigni丘cancefbr80pairsoutof120  
Figurel．Comparisonof“top－heaviness”・  







rankcorrelationd甲endsonthenl汀nbeTOfrunS【11］．   
Tbexaminetlleefrbctofrelevancedataincompletenesson  
tlleIRme扇cs，WeCreatedJ官血ced摺仏棚JCg血拍たom dle  
fullrelevancedata，fbllowlngtheonglnalBuck ey∧もorhees  
methodology【3］：First，fbr each top c，We C eated a ran－  
domisedlistofjudgedrelevantdoclunentSOfsizeR，andasep－  
araterandomisedlistofjudgednonreleva tdocumentSOfsize  
凡mm，払r飽Cb柁血c血〃mねj∈（90，70，50，30，10），  
We Created a reduced setofrelevaIICe data by takingthe  
鮎stRjandNj docunents丘omthetwolist ，reSPeCtively，  





Verylarge・）misstTati鮎dsamplingisessenti l1yequiv lentto  
raJldomsampling舟omtheentiTeSetOfjudgeddo uments［17］．  
一55－   
Table4．Discriminatjve poweratα＝0・05  
WithlO％qreI5．  
1bb】e3・Discriminativepoweratα＝0・05  
JU、拘qre帽・   
ldisc．power t d胤requ加d   
（a汀RヱCO3   
q   ‡0／120司箔．7％   0．07   
q′   77ノ120＝64．2％   0．07   
AP  77ノ120＝名4．2％   0．07   
A〆  77／120＝毛4．2％   0．09   
mDCG  71ノ120＝59．2％   0．0易  
nDCG／  71ノ120＝5p．2％   0．Og   
bpreLR  占9／120ニ57．5％   0．Og   
RBE富  57／120＝47．5％   0．0富  
RBR95  55ノ120ニ45．8％   0．04   
R8n5  45／120＝37．5％   0．】2  
（b）TR王CO4   
q   63／9l＝69．2％   0．08   
q′   62β1＝占臥l％   0．Og   
AP   61／91＝67．0％   0．07   
AP／  61／91＝67．0％   0．07   
nDCG  5g／91＝83．7％   0．0苫   
nDCG／  58βlニ63．7％   0．09   
bpreLR  57／9l＝62．6％   0．09   
RB已95  45／91＝4タ．5％   0．05   
R8ng  36βl＝39．6％   0．09   
RBP．5  30／9l＝33．0％   0．12   
（c）NTCほ■J   
nDCG  4g／66＝了2．7％   0．09   
nDCG′  4了／66＝7l．2％   0．10   
q   47侶6＝7】．2％   0．0左   
0．09   
q′   47／66＝了l．2％  0．10   
APJ  4占侶6＝占タ．7％   0．0タ   
bpr正且  42／66＝63．6％   0．12   
RBP．95  42／66＝63．6％   0．07   
RBRg  40ノ66＝60．6％   0．0注   
RBE5  36ノ66＝54．5％   0．10   
咤がTCrRjC   
nDCG′  43ノ55＝了乱2％   0．10   
q   42／55＝7‘．4％   0．07   
nDCG  42／55＝7‘．4％   0．09   
RBP．95  42ノ55＝7‘．4％   0．06   
AP′   42／55＝7‘．4％   0．07   
bpreLR．  4ヱ／55＝7占．4％   0．08   
AP   41／55＝74．5％   0．0含   
q′   40／55こ＝72．7％   0．08   
RBn8  35ノ55＝63．6％   0．09   
RBP．5  27／55＝49．1％   0．1さ  
】disc．p押er】di爪req山red   
（a）TRECOユ   
AP′   63／120＝52．5％   0．14   
q′   61／120＝50．8％   0．13   
nDCG′  ‘0ノ120＝50．0％   0．14   
bpre仁R  47／120＝3タ．2％   0．1占   
q   32／120＝2占．7％   0．09   
nDCG  29／120＝24．2％   0．09   
旭E95  2d／120軍2l．7％   0．0】   
AP   13／120＝10．旨％   0．08   
kBEg  6／120＝5．0％   0．03   
㈲TR£CO4   
q′   50／91ニ54．9％   0．1l   
AP′  46／91＝50．5％   0．12   
mDCG／  43ノタ1ニ47．3％   0．12   
nDCG  42／91＝46．2％   0．09   
もpreLR  37ノ91可0．7％   0．15   
0．‖   q  29ノ9】＝3】．9％    RBP．95  24／91＝26．4％   0．01   
AP   15／91＝l占．5％   0．09   
RBRg  10ノ91＝11．0％   0．04   
（c）mC収JJ   
q‘   46ノ66＝69．7％   0．10   
mDCG  45／66＝6g．2％   0．06   
AveP／  44ノ66＝6‘．7％   0．11   
mDCG′  44／66＝石6．7％   0．10   
q   43／6（5＝‘5．2％   0．05   
bpreLR  39／66＝59，l％   0．il   
RBn95  36／66＝54．5％   0．01   
AP   34ノ66＝51．5％   0．04   
RBR宜  21／占6＝3l．告％   0．03   
（d卿TCIR・6C   
q′   ユ9／55＝70．餅滝   0．11   
AP／  39／55＝70．9％   0．11   
bpreLR  39／55＝70．9％   0．12   
nDCG／  38ノ55＝69．1％   0．12   
nDCG  37／55＝67．3％   0．06   
q   33／55＝60．0％   0．04   
RBP．95  31／55＝56．4％   0．02   
Aア   2冨ノ55＝50．9％   0．04   
RBn8  12／55＝21．8％   0・q3   
NTCIR＿5．Thble4jssimi‡artoTbble3bul払TeUthelO％reL  
卯α〃Cg血叫thlばr甲reSentl喝血e“tails’’of也ecwves・Wき  
SummaJiseFjgtFe3andl五ble4inwords：   




・Similarly，fbr NTCIR－6Jand NTCIR，6C，Ql，Ap′，  
nDCG′andnDCGarethemostrobust．（Bpref甲peNS  
todowellfbrNTCIR－6C，btltithasaproblem，aSWe  
血a11discⅦSSlaterl扇喝職ble5．）   
O R13P．95，APandRBP．8areatthebottomofthelist，eX－  


















Wi蝕tsummariseThble3inwoTds：   
・ForTRECO3andTRECO4，Q（′），AP（l），nDCG（′）and  
寧p把LRaremored血dmiれa血e血皿RβP．   
●ForNTCIR－6J，Q（’），AP（′）arldnDCG（′）aremoredis－  
CriminativethanbpT℃LRandRBR   
・For NTCIR－6C，Q（I），AP（／），nDCG（′）bpreLR and  
RBP．95aTemOrediscrimhativethan良BR8andRBR5．   
●Tbsumtp，theovera11wi11nerSgⅣenlOO％relevance  
dataareQ（′），AP（′）andnDCG（′）．   
1tisc】e訂舟0∬】籠ble3tbaIsma】Ivalues orクゐTR8P  
hurtdiscriminathTePOW訂∵misisprob血1ybecausea mallp  
l11akesRBPtoo“topheaヽす’：AswellaVeSeeninFigurel，uS－  
mgp＝0・5impliesthatIRsystemsaTemOreOrlessevaluated  
basedonthetoplOdocumentSOnly，雨1ichmakesevalu tion  
、′引γ？nStablり12】・FoT也isTeaSO叫Ⅵ佗dmpRBRO5鮎mol汀  
expenmentsllenC曲血．   
Rgue3sl10Ⅵ－S仇ee飴cfofTe】evancedatarductioれOn  
discriminativepowerforAP（′），Q（l），nDCG（’），bpreflRand  
RBn95andRBR8・Tberesultsaresimilartothoserepor ed  
bySakai【14］，Whousedfotudatase＞tS丘omNTCIR－3and  
－56－   
TabIe5．NumberofsignificantdifFerences  
detectedwithlO％qreJsbutnotwithlOO％  


























7 Conclusions  
mispapercomparedtherdbushessofIRmedcstoin－  
comp】eterelevancedata，uSingfburdi飴rentsetsofgraded－  
relevance test collectionswith submitted nms－tWO  


























6 RankCorrelation  
Thble6sl10WStheKelldal1，srank cotTelationvaluesbe－  
tweeneachpalrOfmetricsg－Venthe rigi一一alre evanced  
（TheNTCIRTeSultsareOmittedduetolackof甲aCe，）As en－  
tionedearlieT，Werandomlysampled30runS丘omeachdataset  
fbrcomputlngthevalues：With30rumS，th correlationissta－  
tisdca11ysigni丘calltifitisoverO・34［11］；Va uesoverO・9are  
showninboldtoindicatehighcomlations・Itcanbedbserv d  
thatwhilethesystemrankingsbyAp（I），Q（′），nDCG（／）and  
bprefRcanbequlteSimi1aTglVenthefu1lrelevancedata，the  



















































relevancedata   
OurTRECO3，TRECO4andNTCIR－6results，tOgedlerw 血  
theNTCIR－3andNTCIRr5resultsr甲OrtedbySakai【14］，PrO－  
videamPleevidencethatQl，AP′andnDCG′arenotonlysim－  
plerthanbutalsostJPeriortobpreL Althoughwehavenoin－  
tentionofdaimingthatQ’，APJaJldnDCG／aretheper鈷ct  
so］utiontotheproblemofrel訊′anCedataincomp eteness，We  
believethatth町aremOreelegantthanintroducingmetricslike  
bprefandReLnkE鐙－thatlacktlle”top－h亡aViness一’propeTtyOf  
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Figure3．Reduction rate（3：aXis）vs・dis－  
Criminativepoweratα＝0・05（yaxis）・  Figure 4．Reduction rate（x axis）vs・  
KendaI），s rank corre［ation with thelOO％－  
qrelsranki咽（yaxis）・   
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